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Research
Disparities in Caregiver-Reported Dental Cavities and Toothaches
Among Children in the Special Supplemental Nutrition for
Women, Infants, and Children (WIC) Program
Denise M. Claiborne, PhD, MS, RDH; Chun Chen, PhD; Qi Zhang, PhD
Abstract
Purpose: Dental caries is prevalent among low-income and minority children despite oral health promotion programs. The
purpose of this study was to examine disparities associated with caregiver-reported cavities and toothaches among children in
the United States aged 2-4 years by their eligibility for and participation in the Special Supplemental Nutrition for Women,
Infants, and Children (WIC) program.
Methods: A secondary data analysis was performed using the 2016 National Survey of Children’s Health (NSCH) data on
children aged 2-4 years (n=7,719) with complete WIC participation information. Three groups were formed based on WIC
eligibility and participation status: WIC participants, income-eligible non-participants, and higher-income non-participants.
Caregiver-reported cavities and toothaches were compared by WIC eligibility and participation using chi-square tests and
multivariate logistic regression analysis.
Results: Among all children in the data set, 2,069 were WIC eligible, 49.8% of whom participated in WIC. Participants
in WIC had higher reported cavities and toothaches (10.0% and 5.2%) than income-eligible, or higher-income nonWIC participating children (8.9% and 3.2%; 4.4% and 0.1%, respectively; p < 0.001). However, non-Hispanic, white
WIC participants, had a higher proportion of reported cavities (14.0%) and toothaches (8.2%) than income-eligible nonparticipants (6.7% and 1.9%, respectively; p < 0.05). While non-Hispanic, black WIC participating children, had nearly 3.6
times more reported cavities than income-eligible nonparticipants (9.0% vs. 2.5%, p < 0.05).
Conclusion: Caregiver-reported cavities and toothaches varied by sociodemographic characteristics within WIC participation
and eligibility groups. These findings suggest that more research is warranted to explore factors that are contributing to oral
health disparities associated with WIC eligibility and participation.
Keywords: dental caries, tooth decay, toothache, pediatric oral health, socioeconomic factors, low-income, public health
This manuscript supports the NDHRA priority area: Population level: Access to care (vulnerable populations).
Submitted for publication: 1/15/21; accepted: 5/2/21

Introduction
While a number of pediatric oral health promotion
programs have been implemented over the past fifty years in
the United States (US), dental caries remain prevalent among
low-income and minority children as compared to their
counterparts.1 In 2015, the highest prevalence of dental caries
(56.3%) were among children from households with incomes
below 100% of the Federal Poverty Level (FPL), compared
with 51.8%, 42.2%, and 34.8% among children from
household income groups of 100%-199%, 200%-300%, and
over 300% of the FPL, respectively.1 In 2007, 4.35 million
US children were reported as having a toothache and dental
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caries within a 6-month period2 and of the over 12 million
children with untreated dental caries in 2011-2014, roughly
2 million were aged 0-5 years.3 When left untreated, dental
caries overtime can become symptomatic, resulting in dental
pain and infection, which in turn can influence nutrition,
growth, development, and overall quality of life.4-5 While one
of the major symptoms of untreated dental caries is a toothache,
tooth eruption particularly in younger aged children, may also
result in dental pain.6 Therefore, it is important for parents
and caregivers to receive ongoing oral health education from
both dental and non-dental professionals concerning their
43
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child’s oral health, so they are aware of the various oral cavity
changes at each age milestone.
Programs such as the Special Supplemental Nutrition
Program for Women, Infants, and Children (WIC) is one
mechanism to promote oral health through collaboration
with dental professionals such as dental hygienists, or by
training WIC staff members on basic oral health as it relates
to nutritional health.6-7 The WIC program is one of the
largest federally funded public health programs providing
nutritious foods, nutritional education, and referrals to
health care services8 including dental care7 to low-income
pregnant, breastfeeding, and non-breast-feeding postpartum
women, infants,8 and children under age 5. In 2018, there
were roughly 7 million participants monthly;9 more than half
of the infants in the US participate in the program.7 Access
to nutritious foods and nutritional education are necessary
elements in promoting good oral health-related behaviors,
which results in decreased dental caries risk. In some states,
WIC programs address oral health through promoting a
dental visit for the child by age one, ensuring families have
a dental home, and discussing nutritional topics related to
oral health if desired by the caregiver.10 Only a few studies
have specifically examined oral health outcomes or the use of
dental services in a WIC population.11-13 Among these cohort
studies, findings have revealed that the prevalence of dental
caries among child WIC participants increases with age13 and
that WIC participants are more likely to receive preventive
dental services compared to non-participants.11-12
Since many children under age 5 participate in WIC, it
is important to understand the oral health status of these
participants compared to non-participants. The purpose of
this study was to use a nationally representative dataset to
examine disparities associated with caregiver-reported cavities
and toothaches among children aged 2-4 years across three
categories of WIC eligibility and participation.

Methods
To address the study aim, data was obtained from the 2016
National Survey of Children’s Health (NSCH),14 a nationally
representative cross-sectional survey that includes key
information related to the health and well-being of children
and their families.15 The NSCH has been used in previous
studies to examine oral health outcomes and dental service
use among children.2, 16-17 The NSCH data collection process
consists of an address-sampling frame to identify households
across the 50 states and District of Columbia. The inclusion
criteria required participants to have a valid residential
address and a completed screening survey for one child in
the household. Among 138,009 households who completed
The Journal of Dental Hygiene

the screening surveys, 67,047 households were eligible to
complete the NSCH survey. The final NSCH 2016 dataset
included a total of 50,212 non-institutionalized children
aged 0-17 years and had an overall weighted response rate of
40.7%.15
The analytic sample for this study included children aged
2-4 years with complete information about the household’s
WIC participation (n=7,719). Since the survey asked parents/
caregivers to report on children’s conditions and status in the
previous 12 months, children under the age of 2 years were
not included in this analysis. It is rare for children under 12
months of age to experience a dental cavity because the first
primary tooth does not erupt until around age 6 months.
Similarly, with toothaches, the report of this problem would
most likely be related to pain associated with tooth eruption
(teething) instead of untreated dental cavities. More technical
details about the survey can be found in the 2016 NSCH
methodology report.15 Old Dominion University’s Human
Subjects Committee approved this study as exempt.
Independent Variables
The primary independent variables were the indicators of
WIC eligibility and participation status. For the NSCH 2016
dataset, federal poverty level defined as total family income
and family poverty threshold ranging from 50-400>FPL.15
Income eligibility for WIC, which is a household income ≤
185% of the FPL was used for this study. Participation in WIC
was defined as a family member in the household receiving
WIC benefits during the past 12 months. Based on income
eligibility and participation status, three groups were created:
WIC participants, income-eligible non-participants, and higherincome non-participants. Child-level socio-demographics
included age (2-4 years), sex (male or female), race and ethnicity
(Hispanic, non-Hispanic white [NHW], non-Hispanic black
[NHB]. Non-Hispanic other/multi-racial [NHO] was defined
as children who reported as one race category of American
Indian or Alaska Native, Native Hawaiian, or Pacific Islander
and some other race. Multi-racial included non-Hispanic
children who were reported as having more than one race);
and type of health insurance was defined as public only,
private only, other (private and public or unspecified), or
uninsured.14 Caregiver-level socio-demographic variables
were the highest educational attainment in the household (≤
high school/GED, some college/technical school, and college
degree or higher), mother’s age at the time the child was born
was grouped by the researchers (18-25 years, 26-30 years, 3135 years, and ≥ 36 years), and caregiver-reported condition of
the child’s teeth (excellent/very good, good, fair/poor).15
44
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Dependent Variables
The dependent variable was defined by the caregiver’s
report of dental cavities and toothaches of the child. Both
outcome measures were defined as binary indicators, i.e., yes
or no, based on the following questions from the NSCH:
“During the past 12 months, has [this child] had frequent or
chronic difficulty with any of the following: decayed teeth or
cavities, or toothaches.”18
Statistical Analysis
The data were analyzed with Stata Statistical Software:
Release 15 (StataCorp.; College Station, TX). All analyses
were weighted to account for the complex survey design.
Missing data were removed from the analysis. Weighted
proportion and chi-square tests were estimated for all
sociodemographic variables among WIC participants,
income-eligible non-participants, and higher-income nonparticipants. Similarly, chi-square tests were performed to
evaluate differences in caregiver-reported dental cavities and
toothaches among the three groups. Multivariate logistic
regressions were used to examine the disparities in caregiverreported oral health status (dental cavities and toothaches)
among the three groups. All models were stratified by child
and caregiver-level sociodemographic characteristics while
controlling for covariates and WIC participants were the
reference group for each model. Statistical significance for all
analysis was reported at p < 0.05.

Results
Demographics
The analytical sample included children aged 2-4 years
(n=7,719), over half were NHW (54.4%) and most were
reported as having private insurance. Among all children,
there were WIC participants (n=1,032), income-eligible nonparticipants (n=1,037), and higher-income non-participants
(n=5,650). Roughly one-third of the WIC participants were
NHW (33.0%) and 74.4% were insured through public
insurance. Over 40% of caregivers who were WIC participants
attained less than a high school diploma, or high school/
GED and 37.7% were age 18-25 years. Income-eligible nonparticipating children had a higher proportion of no-insurance
(10.3%) than WIC participating children (6.6%) and higherincome non-participating children (2.4%) (p<0.001).
Higher-income non-participating children had statistically
different demographics from WIC participating children. For
example, there was a higher proportion of higher-income nonparticipating children who were NHW, privately insured,
and had a caregiver(s) with a higher educational attainment
and were older in age. In terms of the caregivers’ report of
The Journal of Dental Hygiene

their child’s teeth condition, WIC participants were more
likely to report their child’s teeth as fair/poor (6.0%) than
income-eligible non-participants (4.4%) and higher-income
non-participants (1.5%) (p<0.001) (Table I).
Caregiver-Reported Dental Cavities
Overall, the prevalence of caregiver-reported dental cavities
differed among WIC participants and non-participants. The
proportion of caregiver-reported dental cavities was greater
among WIC participants (10.0%) than income-eligible nonparticipants (8.9%) and higher-income non-participants
(4.4%) (p<0.001). The proportion of caregiver-reported dental
cavities increased with age for WIC participants with children
aged 4 years having the highest reported cavities (18.6%)
compared with income-eligible non-participants (10.4%) and
higher-income non-participants (7.4%) (p<0.001). When
stratified by race and ethnicity, NHW WIC participants
had higher caregiver-reported dental cavities (14.0%) than
income-eligible non-participants (6.7%) (p=0.03). This
racial disparity was consistent among all WIC participating
children. Hispanic WIC participants had the lowest
caregiver-reported (5.9%) dental cavities than income-eligible
participants (13.4%), but the disparity was not statistically
significant (p=0.08). However, NHB WIC participants
had nearly 3.6 times (9.0%) more caregiver-reported dental
caries than NHB income-eligible non-participants (2.5%)
(p=0.03). Children participating in WIC whose mothers
were aged >36 years had a higher proportion of reported
dental cavities (17.2%) than non-WIC participating children
(income-eligible non-participants - 8.6% and Higher-income
non-participants – 4.0% (p=<0.001) (Table II).
Caregiver-Reported Toothaches
In terms of toothaches, WIC participants (5.2%) had
higher caregiver-reported toothaches than income-eligible
non-participants (3.2%), and higher-income non-participants
(0.1%) (p<0.001). Similar to caregiver-reported dental
cavities, WIC participants who were aged 4 years also had
higher caregiver reported toothaches (6.6%) than incomeeligible non-participants (1.9%) (p=0.03). Among race
and ethnic groups, NHW WIC participants (8.2%), had
higher caregiver-reported toothaches than NHW incomeeligible nonparticipants (1.9%) (p=<0.01). However, among
Hispanic WIC participants there was a lower caregiver report
of toothaches (0.5%) than Hispanic income-eligible nonparticipants (2.8%) (p=0.03). Also similar to dental cavities,
WIC-participating children whose mothers aged >36 years,
reported more toothaches (5.9%) than non-WIC participating
children (income-eligible non-participants-2.9% and higherincome non-participants (0.7%) (p=<0.01) (Table III).
45
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Table I. Weighted characteristics and condition of the child’s teeth for WIC Participants and Non-participants (NP)
Characteristics

All sample
(n=7,719)

WIC Participants
(n=1,032)

Income-eligible
NP (n=1,037)

(≤ 185% FPL)f

(≤ 185% FPL)

(>185% FPL)

%a (SE) b

%a (SE) b

%a (SE) b

%a (SE)b

p value c

Higher-income NP
(n=5,650)

0.36

Age

0.58

2 years

32.5 (0.01)

33.7 (0.03)

28.7 (0.03)

33.4 (0.01)

3 years

33.2 (0.01)

33.7 (0.03)

33.6 (0.03)

33.0 (0.01)

4 years

34.2 (0.01)

32.6 (0.03)

37.7 (0.03)

33.7 (0.01)
0.20

Sex of Child

0.31

Male

50.8 (0.01)

49.4 (0.03)

55.0 (0.03)

50.0 (0.01)

Female

49.2 (0.01)

50.6 (0.03)

45.0 (0.03)

50.0 (0.01)
0.02

Race and Ethnicity of Child

< 0.001

Hispanic

21.7 (0.01)

33.3 (0.03)

27.7 (0.03)

15.0 (0.01)

Non-Hispanic White

54.4 (0.01)

33.0 (0.02)

44.0 (0.03)

67.0 (0.01)

Non-Hispanic Black

11.6 (0.01)

23.0 (0.02)

15.1 (0.02)

5.8 (0.01)

Non-Hispanic
Other/Multi-raciale

12.2 (0.01)

11.0 (0.01)

13.1 (0.02)

12.4 (0.01)
< 0.001

Child, Health Insurance Type

< 0.001

Public only

31.0 (0.01)

74.4 (0.03)

47.8 (0.03)

7.4 (0.01)

Private only

59.0 (0.01)

8.8 (0.01)

35.9 (0.03)

87.3 (0.01)

Other

5.2 (0.01)

10.1 (0.01)

5.8 (0.02)

2.9 (0.00)

Uninsured

4.9 (0.01)

6.6 (0.02)

10.3 (0.02)

2.4 (0.00)
0.08

Education, Caregiver

< 0.001

≤HS/GED

22.2 (0.01)

44.2 (0.03)

42.3 (0.03)

7.0% (0.01)

Some college/technical school

22.0 (0.01)

34.4 (0.03)

28.4 (0.02)

14.7% (0.01)

College degree or higher

55.9 (0.01)

21.3 (0.02)

29.2 (0.03)

78.3% (0.01)
0.32

Age of Mother

< 0.001

18-25

21.5 (0.01)

37.7 (0.02)

32.8 (0.03)

11.1 (0.01)

26-30

29.2 (0.01)

24.0 (0.03)

30.5 (0.03)

31.0 (0.01)

31-35

28.5 (0.01)

20.5 (0.02)

17.7 (0.02)

35.4 (0.01)

> 36

21.0 (0.01)

17.9 (0.02)

19.0 (0.02)

22.6 (0.01)
0.25

Caregiver-reported condition of the child’s teethg

p valued

<0.001

Excellent/very good

87.1 (0.01)

78.1 (0.03)

84.0 (0.02)

91.8 (0.01)

Good

9.8 (0.01)

15.8 (0.02)

11.7 (0.02)

6.7 (0.01)

Fair/poor

3.1 (0.01)

6.0 (0.02)

4.4 (0.01)

1.5 (0.00)

% represents weighted percentage, and SE represents weighted standard error. WIC participants vs. Income-eligible NP. WIC participants vs. Incomeeligible NP vs. Higher-income NP. e Non-Hispanic, other/multi-racial include one category of American Indian or Alaska Native, Native Hawaiian, or
Pacific Islander, and some other race. Multi-racial includes non-Hispanic children who were reported as having more than one race. fFPL= federal poverty
level is defined as total family income and family poverty threshold. ≤ 185% FPL is the threshold used for determining WIC eligibility. g Caregivers’ report
of the child’s teeth condition. p values are from χ2 test.
a
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c
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Table II. Caregiver-reported cavities by WIC eligibility and participation: Child and caregiver characteristics
WIC Participants
(n=1,011)

Income eligible
non-participants
(n=1,026)

%a

SEb

%a

SEb

10.0

0.01

8.9

0.01

2

3.4*

0.01

2.2*

3

8.3*

0.02

4

18.6*

Boy
Girl

p valuec

Higher-income
non-participants
(n=5,577)

p valued

%a

SEb

0.63

4.4

0.00

< 0.001

0.01

0.45

0.8

0.00

0.01

13.0*

0.04

0.25

4.9

0.01

0.02

0.03

10.4*

0.02

0.06

7.4

0.01

<0.001

8.9

0.02

5.3

0.01

0.12

4.3

0.01

0.02

11.0*

0.11

13.3*

0.03

0.54

4.5

0.01

<0.001

5.9

0.02

13.4

0.05

0.08

5.3*

0.02

0.07

Non-Hispanic, white

14.0*

0.03

6.7*

0.02

0.03

4.1

0.01

<0.001

Non-Hispanic, black

9.0*

0.03

2.5*

0.01

0.03

8.2*

0.02

0.13

Non-Hispanic, Other, Multi-racial

12.2*

0.03

13.7*

0.06

0.83

3.1

0.01

0.01

Public only

11.4

0.02

13.6*

0.03

0.54

10.2

0.03

0.67

Private only

2.0*

0.01

2.9*

0.01

0.51

3.9

0.01

0.34

Other

11.0*

0.03

4.8**

0.01

0.11

4.4*

0.03

0.11

Uninsured

2.4**

0.01

9.8**

0.02

0.09

4.5*

0.03

0.21

≤HS/GED

12.2*

0.03

11.4*

0.03

0.86

6.0

0.02

0.31

Some college/technical school

8.3*

0.02

10.9*

0.04

0.51

8.4

0.02

0.74

College degree or higher

5.6*

0.02

3.8*

0.01

0.33

3.5

0.00

0.27

18-25

10.9*

0.02

11.9*

0.04

0.81

8.3

0.02

0.62

26-30

6.7*

0.02

3.7*

0.01

0.23

4.0

0.01

0.37

31-35

5.6*

0.02

12.1*

0.05

0.13

3.7

0.01

0.01

> 36

17.2*

0.04

8.6*

0.03

0.11

4.0

0.01

<0.001

2.2

0.01

3.2

0.01

0.46

2.1

0.00

0.50

Good

30.0*

0.06

23.3

0.06

0.48

24.0

0.04

0.65

Fair/poore

57.4

0.03

83.2

0.05

0.06

57.5

0.14

0.36

All
Child-level Age

Sex

Race
Hispanic

Health insurance type

Caregiver-level education

Age of mother

Caregiver-reported condition of the child’s teeth
Excellent/very good

% represents weighted percentage, and bSE represents weighted standard error. c WIC participants vs. Income-eligible NP. d WIC participants vs.
Income-eligible NP vs. Higher-income NP. e Fair/poor observations were <50 for all three groups.
Note: some sample sizes for categories are smaller than the total sample n for each WIC eligibility and participation group.
*<500 observations; **<100 observations. p values are from χ2 test.
a
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Table III. Caregiver-reported toothaches by WIC eligibility and participation: Child and caregiver-level characteristics
WIC Participants
(n=1,023)

Income eligible
non-participants
(n=1,030)

%a

SEb

%a

SEb

5.2

0.01

3.2

0.01

2

2.1*

0.01

0.5*

3

6.9*

0.05

4

6.6*

Boy
Girl

p valuec

Higher-income
non-participants
(n=5,608)

p value d

%a

SEb

0.30

0.1

0.00

<0.001

0.01

0.01

0.8

0.00

0.01

7.0*

0.03

0.99

0.5

0.00

0.01

0.03

1.9*

0.02

0.03

1.0

0.01

<0.01

4.7

0.03

2.4

0.01

0.38

0.7

0.00

0.02

5.7*

0.02

4.2

0.02

0.59

0.9

0.00

<0.01

Hispanic

0.5*

0.00

2.8*

0.01

0.03

1.5

0.01

0.25

Non-Hispanic, white

8.2

0.03

1.9

0.01

<0.01

0.7

0.01

<0.001

Non-Hispanic, black

8.0*

0.07

2.7**

0.01

0.25

0.5

0.00

0.06

Non-Hispanic, Other, Multi-racial

4.5*

0.02

9.4*

0.06

0.34

0.6

0.00

<0.01

Public only

6.6

0.03

4.5*

0.02

0.49

3.0*

0.01

0.40

Private only

0.9*

0.01

1.4*

0.01

0.62

0.6

0.00

0.23

Other

1.7*

0.01

3.5**

0.01

0.32

0.1*

0.00

0.04

Uninsured

1.2**

0.01

2.8**

0.02

0.44

1.1*

0.00

0.40

≤HS/GED

5.1*

0.02

4.5*

0.02

0.85

1.4*

0.01

0.39

Some college/technical school

7.1*

0.05

3.9*

0.02

0.44

1.2

0.00

0.09

College degree or higher

3.2*

0.01

0.9*

0.00

0.04

0.6

0.00

<0.01

18-25

5.8*

0.04

6.4*

0.03

0.91

1.0

0.01

0.25

26-30

2.5*

0.02

0.7*

0.01

0.28

1.2

0.01

0.48

31-35

6.7*

0.04

1.7*

0.01

0.05

0.4

0.00

<0.001

> 36

5.9*

0.03

2.9*

0.02

0.32

0.7

0.00

<0.01

All
Child-level age

Sex

Race

Health insurance type

Caregiver-level education

Age of mother

Caregiver-reported condition of the child’s teeth
Excellent/very good

2.0

0.01

0.5

0.00

0.03

0.4

0.00

<0.01

Good

10.3

0.04

9.0

0.04

0.81

1.9

0.01

0.04

Fair/poore

33.5

0.03

37.1

0.05

0.91

18.4

0.11

0.67

% represents weighted percentage, and bSE represents weighted standard error. c WIC participants vs. Income-eligible NP.
WIC participants vs. Income-eligible NP vs. Higher-income NP. e Fair/poor observations were <50 for all three groups.
Note- some sample sizes for categories are smaller than the total sample n for each WIC eligibility and participation group.
*<500 observations; **<100 observations. p values are from χ2 test.
a

d
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In general, there was a higher portion of caregiver-reported
fair/poor teeth conditions associated with dental cavities,
or toothaches for all three WIC eligibility and participation
groups. When stratified by eligibility and participations groups
there were differences but without statistical significance
(Tables II and III).
Adjusted odds for caregiver-reported dental cavities
and toothaches
The adjusted logistic regression results after controlling
the confounders with WIC participants as the reference
group for all models are shown in Table IV. In general, higherincome non-participants had higher odds (OR: 1.93; 95%
CI: 1.05-3.52; p <0.05) of caregiver-reported dental cavities
than WIC participants. This association holds in certain
socio-demographic subgroups as well. For example, higherincome non-participants who were girls (OR: 3.17; 95% CI:
1.31-7.64; p<0.05), NHB (OR: 20.58; 95% CI: 2.82-150.48;
p<0.05) or insured through public insurance (OR: 3.03; 95%
CI: 1.19-7.74; p<0.05) had higher odds of caregiver-reported
dental cavities than WIC participants. When examining
dental cavities, higher-income non-participant children whose
caregivers were aged 18-25 years, had higher odds of reported
dental cavities (OR: 3.17; 95%CI: 1.06-9.49; p<0.05) than WIC
participants. Caregivers of higher-income non-participating
children who reported their child’s teeth condition as excellent
or very good had higher odds of dental cavities (OR: 4.04;
95%CI: 1.18-13.85) than WIC participants. In terms of
toothaches, caregivers of income-eligible non-participating
children who reported their child’s teeth condition as fair/poor
had higher odds of toothaches (OR: 7.90; 95% CI 1.71-36.57)
than WIC participants (Table V).

Discussion
While some studies have examined the oral health
outcomes and dental service use of WIC children at the local
or state-levels;11-13 to the best of the authors’ knowledge, this
is the first study to use a nationally representative dataset to
examine caregiver-reported dental cavities and toothaches by
WIC eligibility and participation. When comparing all three
WIC eligibility and participation groups, caregiver-reported
dental cavities were higher than toothaches. However, the
adjusted odds ratio revealed an opposite finding when all
socio-demographic characteristics were controlled in the
logistic regression model for dental cavities.
Higher-income non-participants had higher odds of
caregiver-reported dental cavities than WIC participants. This
observed pattern varied when stratified by sociodemographic
characteristics. Specifically, higher-income non-participants,
The Journal of Dental Hygiene

insured through public insurance, had higher caregiverreported odds of dental cavities than WIC participants. It
should be noted that in the current study the federal poverty
level used to determine WIC eligibility was ≤185%. Some
families whose household income is >185% FPL may be eligible
for other federal and state-level benefits such as Medicaid or
the Children’s Health Insurance Program (CHIP) within their
respective state.19-20 Medicaid provides the Early and Periodic
Screening, Diagnostic, and Treatment (EPSDT) for children
under 21 years and offers children services such as periodic
screenings for hearing, vision, and dental health.19 The CHIP
program provides coverage for children under 19 years and
whose family income does not meet the Medicaid eligibility
limit and also includes dental benefits for children.20 One of
the benefits of WIC, aside from nutritional education and
services, are referrals to the welfare, health care system and
dental services.10 Early recognition and diagnosis of dental
cavities leads to better health and oral outcomes for the child.
Overall findings of this study suggest that dental cavities
in some WIC eligibility and participant groups may be
addressed prior to becoming symptomatic. Among WIC
participating children, when the caregiver-reported conditions
of teeth were examined independently among all three WIC
eligibility and participation groups, WIC participants had
a higher report of fair/poor teeth conditions than non-WIC
participants, which is reflective of the caregivers’ report of
dental cavities. In general, there was a higher caregiver-report
of fair/poor conditions associated with dental cavities and
toothaches among all WIC eligibility and participation groups.
These findings potentially highlight the caregivers’
awareness of the child’s dental needs, which may lead to
timely treatment. Talekar et al. found that parents of preschool aged children identified their child’s oral health
as poor if they perceived the need for dental treatment or
preventive dental care.21 Similarly, Sohn et al. also found
parents’ perception of their child’s oral health to be related
with the clinical observations of dental caries.22 Divaris et al.
also reported similar findings.23 However, their results also
highlighted the overestimation of the child’s oral health status
but an underestimation of dental treatment needs particularly,
among very young children (aged <2 years).23 These observed
differences must be considered when measuring caregiverreported outcomes for the child.
Caregiver-reported dental cavities and toothaches
When examining only WIC participating children,
caregiver-report of dental cavities increased with age; with
children aged 4 years having this highest reported among
all three age groups and nearly doubled when compared to
nonparticipants. This finding is consistent with Gold et al.
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Cavities (n=7,513)

Toothaches (n=7,559)

95% CI

OR

95% CI

–

–

–

–

Income-eligible nonparticipants
(≤ 185% FPL)

1.05

0.58-1.91

0.82

0.35-1.94

Higher-income nonparticipants (> 185% FPL)

1.93*

1.05-3.52

0.46

0.14-1.53

WIC participant (Ref )

Child-Level Characteristics
–

–

–

Income-eligible nonparticipants (≤ 185% FPL)

0.69

0.18-2.65

0.26*

0.08-0.92

Higher-income nonparticipants (> 185% FPL)

0.71

0.08-6.34

0.11*

0.02-0.57

–

–

–

–

Income-eligible nonparticipants (≤ 185% FPL)

2.32

0.97-5.52

1.24

0.32-4.78

Higher-income nonparticipants (> 185% FPL)

2.58

0.92-7.24

0.26

0.03-2.39

–

–

–

–

Income-eligible nonparticipants (≤ 185% FPL)

0.56

0.26-1.21

0.45

0.13-1.53

Higher-income nonparticipants (> 185% FPL)

1.81

0.80-4.11

1.42

0.29-6.95

Age 3

50

–

–

–

Income-eligible nonparticipants (≤ 185% FPL)

0.55

0.26-1.20

0.76

0.20-2.86

Higher-income nonparticipants (> 185% FPL)

1.19

0.53-2.69

0.19*

0.04-0.81

–

–

–

–

Income-eligible nonparticipants (≤ 185% FPL)

1.87

0.84-4.14

1.05

0.41-2.70

Higher-income nonparticipants (> 185% FPL)

3.17*

1.31-7.64

1.54

0.48-4.92

–

–

–

–

Income-eligible non-participants (≤ 185% FPL)

0.53

0.25-1.11

0.41

0.13-1.29

Higher-income nonparticipants (> 185% FPL)

0.89

0.44-1.79

0.82

0.31-2.21

Girls
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Non-Hispanic, Black

b

WIC participant (Ref )

–

–

Income-eligible nonparticipants (≤ 185% FPL)

4.12*

1.24-13.64

9.29

0.88-98.47

Higher-income nonparticipants (> 185% FPL)

3.94

0.91-17.13

1.54

0.17-13.93

–

–

–

–

Income-eligible nonparticipants (≤ 185% FPL)

1.40

0.46-4.21

4.07*

1.07-15.48

Higher-income nonparticipants (> 185% FPL)

1.25

0.34-4.68

1.28

0.09-19.05

–

–

–

–

Income-eligible nonparticipants (≤ 185% FPL)

1.17

0.56-2.43

0.62

0.20-1.89

Higher-income nonparticipants (> 185% FPL)

3.03*

1.19-7.74

0.57

0.09-3.66

–

–

–

–

Income-eligible nonparticipants (≤ 185% FPL)

1.45

0.43-4.85

4.92

0.56-43.55

Higher-income nonparticipants (> 185% FPL)

2.03

0.54-7.60

0.14*

0.03-0.75

–

–

–

–

Income-eligible nonparticipants (≤ 185% FPL)

0.25

0.05-1.32

3.48

0.43-28.22

Higher-income nonparticipants (> 185% FPL)

0.33

0.08-1.32

0.02*

0.00-0.44

Public only

Private only

Other

b

Uninsured

b

WIC participant (Ref )

Non-Hispanic, White
WIC participant (Ref )

–

WIC participant (Ref )
–

WIC participant (Ref )

–

WIC participant (Ref )

WIC participant (Ref )

Boys
WIC participant (Ref )

95% CI

Hispanic

WIC participant (Ref )

Age 4
WIC participant (Ref )

OR

WIC participant (Ref )
–

WIC participant (Ref )

95% CI

a

Non-Hispanic, Other, Multi-racial

Age 2
WIC participant (Ref )

OR

Toothaches (n=7,559)

-

OR

Cavities (n=7,513)

-
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Table IV. Adjusted odds ratio for caregiver-reported cavities and toothaches by WIC eligibility and participation: Child characteristics

–

–

–

–

Income-eligible nonparticipants (≤ 185% FPL)

0.18

0.03-1.11

0.18

0.02-1.49

Higher-income nonparticipants (> 185% FPL)

20.58*

2.82-150.48

0.01

0.00-2.32

–

–

–

–

Income-eligible nonparticipants (≤ 185% FPL)

1.36

0.25-7.54

5.07

0.46-56.03

Higher-income nonparticipants (> 185% FPL)

0.89

0.03-51.88

1.48

0.00-265.30

Model controls for child’s age, race, sex, insurance type, household income (FPL); caregivers’ age
and education, where appropriate. Note- sample sizes may vary by the regression model.
a < 1000 observations; b <500 observations. * Significant at (p < 0.05).

Caregiver-Level Characteristics

Cavities
95% CI

Toothaches
OR

-

OR

-
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Table V. Adjusted odds ratio for caregiver-reported cavities and toothaches across WIC eligibility and participation: Caregiver characteristics

95% CI

≤HS/GED

a

WIC participant (Ref )

Caregiver-Level Characteristics

Cavities

Toothaches

OR

95% CI

OR

95% CI

–

–

–

–

>36 years old
WIC participant (Ref )

–

–

–

–

Income-eligible nonparticipants (≤ 185% FPL)

0.91

0.39-2.14

0.86

0.27-2.75

Income-eligible nonparticipants (≤ 185% FPL)

0.59

0.21-1.70

0.59

0.93-3.74

Higher-income nonparticipants (> 185% FPL)

1.99

0.68-5.80

5.05

0.47-54.46

Higher-income nonparticipants (> 185% FPL)

0.67

0.20-2.26

0.34

0.80-1.46

–

–

–

–

Some college/technical school

Caregiver-reported condition of the child’s teeth
–

–

–

–

Excellent/very good

Income-eligible nonparticipants (≤ 185% FPL)

1.55

0.56-4.29

0.60

0.13-2.85

WIC participant (Ref )

Higher-income nonparticipants (> 185% FPL)

1.08

0.39-2.98

0.19*

0.04-1.04

Income-eligible nonparticipants (≤ 185% FPL)

1.61

0.53-4.94

0.31

0.08-1.16

Higher-income nonparticipants (> 185% FPL)

4.04*

1.18-13.85

0.73

0.16-3.41

–

–

-–

–

WIC participant (Ref )

College degree or higher
WIC participant (Ref )

51

–

–

–

–

Income-eligible nonparticipants (≤ 185% FPL)

0.58

0.21-1.60

0.74

0.15-3.60

WIC participant (Ref )

Higher-income nonparticipants (> 185% FPL)

1.94

0.65-5.82

0.17*

0.41-0.68

Income-eligible nonparticipants (≤ 185% FPL)

0.85

0.30-3.38

1.05

0.27-4.02

Higher-income nonparticipants (> 185% FPL)

1.90

0.54-6.68

0.70

0.05-9.51

–

–

–

–

18-25 years old
WIC participant (Ref )

Goodb

Poorb

–

–

–

–

Income-eligible nonparticipants (≤ 185% FPL)

0.97

0.36-2.60

1.21

0.31-4.81

WIC participant (Ref )

Higher-income nonparticipants (> 185% FPL)

3.17*

1.06-9.49

0.40

0.03-4.83

Income-eligible nonparticipants (≤ 185% FPL)

3.26

0.61-17.42

7.90*

1.71-36.57

Higher-income nonparticipants (> 185% FPL)

0.09

0.00-3.11

0.07

0.01-0.91

26-30 years old

WIC participant (Ref )
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–

–

–

–

Income-eligible nonparticipants (≤ 185% FPL)

0.69

0.18-2.64

0.16

0.10-2.57

Higher-income nonparticipants (> 185% FPL)

0.67

0.21-2.09

0.46

0.31-6.65

–

–

Income-eligible nonparticipants (≤ 185% FPL)

2.00

0.54-7.50

0.17

0.24-1.24

Higher-income nonparticipants (> 185% FPL)

3.50

0.73-16.70

0.08*

0.01-1.00

31-35 years old

WIC participant (Ref )

–

Model controls for child’s age, race, sex, insurance type, household income (FPL); caregivers’ age
and education, where appropriate. Note- sample sizes may vary by the regression model.
a< 1000 observations; b<500 observations. *Significant at (p < 0.05)

who also examined dental caries prevalence among children
in a community-based WIC oral health program in Florida.13
Their findings revealed that among children aged ≤1-5 years,
dental caries increased with age and the highest prevalence
were among children aged 4 and 5 years (43.5% and 81.1%,
respectively). The current study also found a consistent
pattern with caregiver-reported toothaches among WIC
participating children. While the proportion of caregiverreported toothaches decreased for all WIC participating age
groups, caregivers of children aged 4 years, reported nearly
two-times more incidence of toothaches than higher-income
non-participants. Lewis et al. used the 2007 NSCH dataset
and found that children from low-income families (<100%
FPL and 101%-200% FPL) and Medicaid insured, (14.7%)
had a higher prevalence of toothaches compared to those who
were privately insured (8.6%).2

In general, it has been shown that WIC participating
children are more likely to receive preventive and restorative
dental services than nonparticipating children.11 These factors
may help to explain the positive impact of WIC observed
among some participants in the current study. However, more
culturally sensitive studies may be needed to design effective
programs to reduce the racial/ethnic disparities identified in
WIC programs. It was also shown that caregivers who were
older or had attained less than a college degree, reported more
dental cavities and toothaches with varying degrees among the
three WIC participation and eligibility groups. These sociodemographic characteristics provide further support that
caregivers’ level of educational attainment may be related to
greater awareness of their child’s dental needs; however, accessing
dental services in a timely manner may also be a barrier.

Among race and ethnicity groups, WIC participating
children who were Hispanic, had higher caregiver-reported
dental cavities but lower reported toothaches. However,
among WIC participating children who were NHB,
caregivers reported dental cavities nearly 3.6 times more than
income-eligible nonparticipating children. In general, NHB
and Hispanic children tended to have a higher prevalence
of dental caries.1 One study found that African American
children were more likely to have never had a dental visit,
or had longer intervals between dental visits than White
children.24 A national study found that children WIC
participants who were NHB had a poorer diet and nutrient
intake to include more added sugars and sodium than NHW
children.25 The time between dental visits paired with dietary
habits may explain the dental cavities prevalence observed
among NHB children.

Limitations

In addition to timely routine dental care and diet, WIC
participation rates across race/ethnicity may help explain the
oral health disparities among Hispanic and NHB children.
For example, in 2015 Hispanic infants and children had the
highest rate of participation out of those were eligible (62.7%,
n=5,190,958) compared to NHW (42.2%, n=5,854,332) and
NHB (57%, n=2,721,555) children.26 Similar to the current
study findings, there was a higher proportion of NHW
children who were income-eligible but non-WIC participants
than Hispanic, NHB, NHO children. Participation in the
WIC program may offer Hispanic families the resources
and support needed to navigate the health care system while
providing continuous nutritional education in the first years
of life. The literature suggests that Hispanic mothers and
their social networks who perceive preventive dental care as
important are more likely to obtain dental care at an early age
and continue dental care.27
The Journal of Dental Hygiene

This study had limitation. Due to the cross-sectional design
of the 2016 NSCH data collection, causal inferences could not
be determined. Most of the demographic variables included
in the analysis were non-modifiable factors. Subjectivity and
recall bias must also be considered for caregivers’ report of
dental cavities and toothaches. Additionally, due to the selfadministered format of the survey, other biases, such as social
desirability and interpretation of questions, must be taken into
consideration. Particularly, the question concerning dental
cavities used in the survey. In the asymptomatic stages of
dental cavities, caregivers may underestimate the appearance
dental caries28 as well as treatment needs.23 This may explain
differences observed among WIC eligibility and participation
groups by sociodemographic characteristics. Self-selection bias
into the WIC program may also explain differences associated
with a higher caregiver-report of dental cavities and toothaches
among WIC participants compared to income-eligible nonparticipants. Children who participate in the WIC program
may be more likely to access dental services through referrals
that the WIC program provide and therefore, are advised about
dental problems earlier than non-participants.
Given these limitations, the use of caregiver-reported
information has been used when clinical data is not
available.2,16-17 Future research may include comparing clinical
findings of dental caries to those that are caregiver- reported
from a representative sample that include various racial and
ethnic groups by WIC eligibility and participation.
Implications for dental hygienists
While not required of WIC programs, in some states, WIC
clinics have dental partnerships, to assist in the promotion of
oral health and offer preventive services such as education,
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screenings, and fluoride treatments.7 Further, WIC programs
that have partnered with dental and medical professionals,
safety net, and health clinics have been able to provide
education, preventive dental services and referrals as needed
for children.29 In addition, with increasing direct access20 and
innovative workforce models such as the dental therapist,31
dental hygienists can provide patient care in diverse settings
such as WIC, to narrow the oral health disparity gap.
Increasing collaborative partnerships and direct access to
dental hygiene care within WIC programs is one strategy to
address the dental caries burden among children.

Conclusions
Using a nationally representative data, this study provided
insight on the oral health outcomes of WIC participants
compared to non-participants. When stratified by child and
caregiver-level characteristics there were oral health disparities
across WIC eligibility and participation. However, in some
cases, WIC participation revealed a lower caregiver-report of
dental cavities and toothaches compared to non-participating
groups Examining the oral health promotion and education
practices within WIC programs for caregivers is warranted
to identify factors contributing to the disparities in reporting
cavities and toothaches. Partnerships between dental hygienists,
dentists, WIC programs, and health clinics can promote early
prevention and detection of dental cavities, which will narrow
the oral health disparity gap among children.
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